Bacteriuria is the multiplication of any bacteria in the bladder urine. The infection is not necessarily restricted to the bladder: about halfof all pregnant women with bacteriuria have bacteria in ureteric urine and possibly also in the renal substance (Duncan & Seng 1928 , Fairley et 01. 1966 . Symptoms referable to the urinary tract are found in only 50% of women with bacteriuria (Kass 1956) , and of all patients with such symptoms only half have bacteriuria (Gallagher et 01. 1965 , Mond et 01. 1965 .Both mother and fetus may be affected by maternal bacteriuria whether or not symptoms are present. Thus accurate diagnosis of the condition is necessary, and can be made only by bacteriological examination of the urine. Usually mid-stream specimens of urine are examined, but these have 20-30% false positive results (Norden & J(ass 1968) . False negative results are also possible in that bacterial counts less than 100 OOO/mi may be ignored, and infection with mixed organisms discounted. Percutaneous suprapubic aspiration of urine avoids these errors. It is a safe, simple and accurate method of diagnosis for which pregnancy is not a contraindication (McFadyen et 01. 1973) .
Bacteriuria is present in about 7% of women at their first visit to the antenatal clinic (Savage et 01. 1967 , McFadyen et 01. 1973 . The infection is not due to pregnancy; the same prevalence is found in populations of sexually-active women who are not pregnant (Chalmers 1963 , Sleigh et 01. 1964 . Age and parity do not have a significant effect but there is a social class gradient, ranging from 2% in the upper social classes to 12%in the lower (Henderson et a]. 1962 ,Turck et 01. 1962 .Like most infections, bacteriuria is more common in diabetics than in the general population, and as it is associated with sickling it is more common in negroid peoples (Pathak et 01. 1969) .
Escherichia coli is the most common organism, being found in 75-90% of cases (Dodds 1931 , McFadyen et 01. 1973 . This is a common organism in the gut, but why it has such a predilection for the urinary tract is not certain. Some strains more commonly infect urine than others, but this may reflect only their prevalence in the faeces (Grune-I Based on paper read to Section of Comparative Medicine, 16 May 1979 0141~768/80/040227~3/S 1.00/0 berg et 01. 1968). Strains rich in K antigen appear to be particularly invasive for the kidney, since K antigen inhibits the action of complement and phagocytosis, and the production of antibodies (Glynn et 01. 1911 , Smith & Kaijser 1976 . The variable resistance of E. coli to the bactericidal actions of human serum is, however, more complex than the possession of a single antigen by the organism (Taylor 1976) . Urinary defence against E. colistarts at the vulva. Women who successfully resist its invasion have vulval antibodies to the organism, whereas those prone to bacteriuria do not, although they may develop the antibody during a bacteriuric episode and thus acquire a transient resistance (Stamey et 01. 1978) . These defences may be modified by pregnancy since the periurethral flora then changes and E. coli may appear (Bollgren et 01. 1978) .
There are other changes during pregnancy which may encourage the persistence of or reinfection by E. coli. Leukocytes of bacteriuric women do not have the high bactericidal action for E. colifound in normal pregnancy (Mitchell et a]. 1970); low vaginal pH is less harmful to pathogenic than to commensal E. coli (Stamey & Kaufmann 1975) ; the increased excretion of amino acids and other nutrients makes pregnancy urine a bett'er culture medium for organisms (Roberts &Beard 1965)and the high urinary pH which is commonly found at all stages in pregnancy has the same effect (Asscher et 01. 1966) ; ureteric reflux is not physiological in pregnancy (Heidrick et 01. 1967)but it isassociated with bacteriuria (Hutch et 01. 1963) . In the few days after delivery bladder tone is reduced and there is an increase in residual volume (Slotnick & Prystowsky 1962 , Burkhart et 01. 1965 , Roberts & Beard 1965 : it is probably this rather than catheterization which increases bacteriuria in the puerperium (McFadyen & Hicks 1969) .
Maternal bacteriuria which is asymptomatic early in pregnancy becomes severely symptomatic in 30% of cases (Savage et 01. 1967 01. , McFadyen et 01. 1973 . It is associated with hypochromic anaemia and hypertension (Kincaid-Smith & Bullen 1965 ,Stuart et al. 1965 , McFadyen et 01. 1973 . Renal function may also suffer, there being a reduction both in glomerular filtration (Whalley et 01. 1975 )and tubular concentrating ability (Norden et 01. 1970) which improves with treatment of the bacteriuria. A possible association between bacteriuria and fetal 'prematurity' was investigated during the 1960s, and the possibility of preventing. such premature labour by treatment was also studied (Norden & Kass 1968 ). This question was never satisfactorily resolved, possibly because prematurity at that time was defined as a birth weight of 2.5 kg or less. Such a definition by birth weight alone includes two groups of babies which overlap: premature (born before the end of the 37th week of' pregnancy) and light-for-dates (weighing below the 5th centile of birth weight for the duration of pregnancy). It was unlikely that a conclusive answer would be reached since these two populations were not examined separately. It has, however, been shown that there is an increased abortion rate in bacteriuria (Kincaid-Smith 1968, McFadyen et al. unpublished data) and that women with pyelonephritis have an increased incidence of light-for-dates deliveries (Harris et al. 1976) , usually in those with super-added hypertension or where there has been resistance to the treatment of bacteriuria (Kincaid-Smith 1968, McFadyen et al. unpublished data) .
Whether or not there is an increase in preterm labour, or whether this can be prevented by treatment, may never be known, as bacteriuria is a relatively uncommon cause of preterm labour and 1500-2000 bacteriuric women would be required for a statistically significant answer. This would involve screening 40000 pregnant women with all the difficulties of uniform diagnosis and management which such a large (necessarily collaborative) project would entail (Savage et al. 1967) . A real difficulty is that many clinicians would consider it unethical to withhold treatment of bacteriuria for a double-blind trial of this hypothesis. Such a collaborative project reviewing many aspects of more than 53 000 pregnancies was carried out in 12 North American hospitals. Data from it suggest an increased perinatal mortality in bacteriuria (Naeye 1979) and 'an increased incidence of mental retardation (Leviton & Gilles 1979).
Why bacteriuria is associated with light-fordates infants is not known. It could be a direct effect of bacterial endotoxin on the placental circulation (Coid et al. 1977) , but may be more subtle than this. Immunological mechanisms are depressed after acute attacks of malaria (Williamson & Greenwood 1978) and other infections; experimental pyelonephritis inrats also produces such depression (Miller et al, 1978) , so might bacteriuria involving the kidney,in women. Deficient production of vulval antibodies may reflect other immunological deficiencies and thus lead to an assocation between bacteriuria and poor fetal growth. Pregnancy infection and immunology have complex relationships which have recently received a number of reviews (Asscher 1978 , Ledger 1978 , Harkness 1980 . Bacteriuria in pregnancy has been investigated extensively since Kass rekindled interest in it during the 1950s. Its importance has been estab- Tissue culture as an alternative
There is both inside and outside Parliament a demand for a reduction in the number of animals used for experimental purposes. and it is claimed that this could be achieved by the use ofalternative methods that already exist and by the development of new methods. The subject has recently been reviewed in some detail (Smyth 1978) . Of the alternatives. the one which has received most attention is tissue culture. It is particularly valuable that in this issue (p 261) Professor K R Rees looks at tissue culture not only as an expert but also from the humanitarian standpoint as someone closely associated with the Lord Dowding Fund, which provides money for those seeking to use alternatives and to develop new methods. Tissue culture makes a contribution to biomedical knowledge in four main fields: fundamental cell biology. virology. cancer research and toxicity testing, and Rees touches on all of these. The application of tissue culture to cell biology reveals one of the basic problems. If we culture cells from an animal we get a primary cell line and this resembles closely the parent tissue in many of its biochemical properties. It is thus useful in the study of the normal cell. But primary cultures require an animal each time they arc made. so that they arc not really alternatives so much as a OI41-0768/80/040229-()2/SI.OO/0 different way of using animals. If the culture is continued some of the cells can establish themselves permanently and constitute an established cell line. Thus without the use of any more animals a supply of biological material is available. The established cell lines differ. however. in many ways from the primary cultures. The number of chromosomes is usually different and many of the biochemical properties are lost. and these are obvious disadvantages in the study of normal cells. None the less. established cell cultures have great value in such problems as rapid synthesis of nucleic acid and protein and the mechanism of action of drugs which interfere with these processes.
Perhaps it is particularly in the field of virology that tissue culture can be a really effective alternative to living animals. As Rees points out. viral vaccines are now made in tissue culture rather than in animals, although it should be remembered that this was introduced by Enders and his colleagues in 1949 for making polio vaccine and preceded by 25 years the present demand that scientists should be looking for new methods. Other aspects of virology where tissue cultures are useful are the study of virulence and the screening of potential antiviral agents. Rees points out, however. that this can only be a first step in the search for antiviral drugs and subsequent studies will involve the use of infected animals.
Cancer research is another field where tissue culture can be useful. and in particular the testing of carcinogens. The altered growth properties of cells. particularly fibroblasts in culture. may give a predictive accuracy as good as that of the Ames (1971) test. another non-animal method for testing for carcinogenicity for which considerable claims are made. The screening of possible environmental agents for carcinogenicity by these means must offer a great potential for animal replacement. since the multiplicity of possible carcinogens -it has been estimated that there are 40 000 manmade chemicals in common use -is going to make enormous demands on laboratory and animal resources. Another useful approach is testing anti tumour agents on tumour cells in culture. and there is evidence of correlation between drug sensitivity of tumour cells in vivo and in vitro.
Nevertheless, tissue culture work such as that in whole animals has made disappointingly small advances in cancer research. and certainly cannot deal with the host-associated factors in malignancy.
Toxicity testing is probably the area of greatest concern in animal experimentation. Public opinion is rightly sensitive to the possibility that the majority of experiments arc done for trivial purposes -a fear happily not borne out by the latest Home Office returns (1978) . An effective alternative here would be particularly welcome.
